


5. Course goals.

We will explore the study of earthquakes and Earth’s interior structure using seismological theories

and algorithms. The underlying physical phenomenon we will examine is the seismic wavefield: the

time-dependent, space-dependent elastic waves that originate at an earthquake source (for example,

a fault slips) and propagate though the heterogeneous Earth structure, then are finally recorded as

time series at seismometers on Earth’s surface. Students will examine real seismic data and use

computational models to estimate properties about earthquake source and Earth structure. Stu-

dents will acquire practical, advanced seismological training that will prepare them for seismological

investigations in the future, whether in academic, industry, or government jobs.

6. Student learning outcomes.

Upon completion of this course, students should be able to:

(a) Understand the relevant temporal, spatial, and magnitude scales in the field of seismology.

(b) Describe the physical quantities that govern seismic wave propagation.

(c) Describe the seismic phases that arise in a regional or global layered Earth model.

(d) Describe the seismic moment tensor, the fundamental model of an earthquake source.

(e) Understand the basic framework of inverse problems within the context of seismology.

(f) Describe several different seismological tools that can be used to investigate an individual earth-

quake.

(g) Understand the connection between earthquakes, continental deformation, and plate tectonics.

(h) Understand the distinction between one-dimensional and three-dimensional Earth structure,

and how this affects theory and algorithms in seismology.

(i) Read seismological journal articles and summarize the content efficiently.

(j) Write, improve, and run simple computational algorithms in Matlab.

(k) Plot and manipulate recorded seismograms.

7. Instructional methods.

(a) Assignments and grades (along with general course information and handouts) will be posted

on Blackboard: classes.uaf.edu.

(b) Lectures: 3 hours per week.

(c) Labs: Computational laboratory sessions (3 hours per week) include dedicated exercises that

provide technical training for homework problems.
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8. Course calendar (tentative).

Day Date Topic Reading Homework

Due† Due Assigned

1 Thurs Seismology in 1916, 2016, and 2116 SW1, S1 — HW-1

2 Tues introduction to seismology SW1, S1

Tues LAB: Linux and Matlab

3 Thurs linear algebra and vectors SW-A, S-B HW-1 HW-2

4 Tues linear algebra and vectors matrix_fun.pdf

Tues LAB: linear algebra

5 Thurs seismic moment tensor SW4.4, S9 HW-2 HW-3

6 Tues seismic moment tensor notes

Tues LAB: seismic moment tensors (lab_mt.pdf)

7 Thurs Fourier transform SW6, S-E HW-3 HW-4

8 Tues Fourier transform notes

Tues LAB: Fourier transform, seismic spectra (lab_fft.pdf)

9 Thurs the 2004 Sumatra earthquake [10, 11, 12, 13]

10 Tues processing seismic data SW6, [14]

Tues LAB: instrument response (lab_response.pdf)

11 Thurs waves on a string SW2 HW-4 HW-5

12 Tues normal modes: theory and observations SW2.9, S8.6

Tues LAB: spherical harmonics; toroidal modes

13 Thurs normal modes: theory and observations DT10.5 HW-5

14 Tues review HW4 and HW5 HW-6

Tues LAB: analyzing seismic data (lab_seismo_rs.pdf)

15 Thurs seismic data analysis

16 Tues the 2004 Sumatra earthquake [10, 11, 12, 13]



Some Important Dates:



10. Evaluation.

(a) Grading is based on:

10%



12. Disabilities Services.

The Office of Disability Services implements the Americans with Disabilities Act (ADA), and it

ensures that UAF students have equal access to the campus and course materials. The Geophysics

Program will work with the Office of Disability Services (208 Whitaker, 474-5655) to provide rea-

sonable accommodation to students with disabilities.
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